Cleavage and recognition pattern of a double-strand-specific endonuclease (I-creI) encoded by the chloroplast 23S rRNA intron of Chlamydomonas reinhardtii.
Several group-I introns have been shown to specifically invade intron-minus alleles of the genes that contain them. This type of intron mobility is referred to as 'intron homing', and depends on restriction endonucleases (ENases) encoded by the mobile introns. The ENase cleaves the intron-minus allele near the site of intron insertion, thereby initiating gene conversion. The 23S (LSU) rRNA-encoding gene (LSU) of the chloroplast genome of Chlamydomonas reinhardtii contains a self-splicing group-I intron (CrLSU) that has a free-standing open reading frame (ORF) of 163 codons. Translation of CrLSU intron RNA in cell-free systems produces a polypeptide of approx. 18 kDa, the size expected for correct translation of the ORF. The in vitro-synthesized 18-kDa protein cleaves plasmid DNA that contains a portion of LSU where the intron normally resides, but lacking the intron itself. Cleavage by the intron-encoded enzyme (I-CreI) occurs 5 bp and 1 bp 3' to the intron insertion site (in the 3'-exon) in the top (/) and bottom (,) strands, respectively, resulting in 4-nt single-stranded overhangs with 3'-OH termini. We also show that the recognition sequence of I-CreI spans the cleavage site and is 24 bp in length (5'-CAAAACGTC,GTGA/GACAGTTTGGT).